Receptor-mediated delivery of all trans-retinoic acid to hepatocyte using poly(L-lactic acid) nanoparticles coated with galactose-carrying polystyrene.
All trans-retinoic acid (RA)-loaded poly(L-lactic acid) (PLA) nanoparticles coated with galactose-carrying polymer, as hepatocyte-specific targeting material using galactose ligands as recognition signals to asialoglycoprotein receptors were prepared by the diafiltration method. Effects of released RA from its loaded nanoparticles on morphology and DNA synthesis of hepatocytes were studied. Receptor-mediated endocytosis of the nanoparticles was checked by fluorescence and confocal laser microscopy. It was found that the shapes of most hepatocytes attached onto polystyrene dish precoated with collagen solution were flat and spreading at low concentration of RA for the RA-loaded nanoparticles, whereas their shapes were round at even low concentration of RA when RA was mixed with the nanoparticles. From the fluorescence and confocal laser microscopic studies, it was suggested that the nanoparticles coated with galactose-carrying polymers were internalized by the hepatocytes through the receptor-mediated mechanism. The RA-loaded nanoparticles were more potent stimulators of hepatocyte DNA synthesis than the free RA system in the presence of epidermal growth factor (EGF) owing to the controlled release of RA from the RA-loaded nanoparticles.